The Doushantuo Formation at Weng'an is about 40 m thick and consists five units (Fig. S1 ), in ascending stratigraphic order, 1) 8 m-thick cap carbonate overlying glacial deposit of the Ghaub-age Nantuo Formation (S1, S2); 2) 8 m-thick, thinbedded, peloidal phosphorite; 3) 2-4 m-thick massive dolostone with a karstification surface at its top; 4) 10 m-thick intraclastic phosphorite and dolostone; and 5) 10 mthick phosphatic dolostone. The fourth unit begins with 0.5-5 m-thick black bituminous phosphorite (unit 4A) but gradually shifts to gray dolomitic phosphorite (unit 4B). The lichen-like fossils reported in this paper were collected from the basal part of unit 4A, which also yields abundant cellularly preserved algal fossils (S3-5).
Stratigraphic Information
The Doushantuo Formation at Weng'an is about 40 m thick and consists five units ( Fig. S1 ), in ascending stratigraphic order, 1) 8 m-thick cap carbonate overlying glacial deposit of the Ghaub-age Nantuo Formation (S1, S2); 2) 8 m-thick, thinbedded, peloidal phosphorite; 3) 2-4 m-thick massive dolostone with a karstification surface at its top; 4) 10 m-thick intraclastic phosphorite and dolostone; and 5) 10 mthick phosphatic dolostone. The fourth unit begins with 0.5-5 m-thick black bituminous phosphorite (unit 4A) but gradually shifts to gray dolomitic phosphorite (unit 4B). The lichen-like fossils reported in this paper were collected from the basal part of unit 4A, which also yields abundant cellularly preserved algal fossils (S3-5).
1 Unit 4A also contains spherical structures interpreted as sponges (S6) and eumetazoans (S7-9); these interpretations have been questioned (S10-12). Gray dolomitic phosphorite in the lower part of unit 4B contains abundant phosphatized and secondarily concentrated animal embryos and algal fossils (S5, S13, S14).
The depositional age of Doushantuo Formation is constrained by two ash beds, in the basal and topmost Doushantuo Formation in the Yangtze Gorges area, which give two U-Pb ages of, respectively, 635±1 Ma and 551±1 Ma (S15). Doushantuo phosphorite (unit 4) at Weng'an has been dated using the Pb-Pb method and gives an age of 599±4 Ma (S16). A similar but less precise Pb-Pb age (598±26 Ma) has been obtained from the same unit at Weng'an (S17). However, Condon and colleagues (S15) argue that the diagenesis of Doushantuo phosphorite may compromise the reliability of these Pb-Pb dates, and they interpret the mid-Doushantuo karstification surface as a glacio-eustatic response to the 580 Ma Gaskiers glaciation (S18). This interpretation, which needs to be substantiated by more evidence, would suggest that the lichen-like fossils are about ~580 Ma. Arrow points to fossil horizon. Radiometric ages-U-Pb ages from the Yangtze Gorges area (S15) and Pb-Pb ages from the Weng'an area (S16)-are marked on the 3 stratigraphic column based on lithostratigraphic and biostratigraphic correlation (S19, S20) .
